Epidermal growth factor (EGF) sustains in vitro primordial follicle viability by enhancing stromal cell proliferation via MAPK and PI3K pathways in the prepubertal, but not adult, cat ovary.
This study examined the influences of epidermal growth factor (EGF) and growth differentiation factor 9 (GDF9) on in vitro viability and activation of primordial follicles in the ovarian tissue of prepubertal (age, <6 mo) versus adult (age, >8 mo) cats. Ovarian cortical slices were cultured in medium containing EGF and/or GDF9 for 14 days. EGF, but not GDF9, improved (P < 0.05) follicle viability in prepubertal donors in a dose-dependent fashion. Neither EGF nor GDF9 enhanced follicle viability in ovarian tissue from adults, and neither factor activated primordial follicles regardless of age group. We then explored how EGF influenced primordial follicles in the prepubertal donors by coincubation with an inhibitor of EGF receptor (AG1478), mitogen-activated protein kinase (MAPK; U0126), or phosphoinositide 3-kinase (PI3K; LY294002). EGF enhanced (P < 0.05) MAPK and AKT phosphorylation, follicle viability, and stromal cell proliferation. These effects were suppressed (P < 0.05) when the tissue was cultured with this growth factor combined with each inhibitor. To identify the underlying influence of age in response to EGF, we assessed cell proliferation and discovered a greater thriving stromal cell population in prepubertal compared to adult tissue. We conclude that EGF plays a significant role in maintaining intraovarian primordial follicle viability (but without promoting activation) in the prepubertal cat. The mechanism of action is via stimulation of MAPK and PI3K signaling pathways that, in turn, promote ovarian cell proliferation. Particularly intriguing is that the ability of cat ovarian cells to multiply in reaction to EGF is age-dependent and highly responsive in prepubertal females.